Diffraction imaging is a widely used concept in lens-less imaging. The key challenge is to reconstruct the phase of diffracted waves, and several solutions to this so-called phase problem have been published. One of the most robust techniques is ptychography. Its concept is related to the solution of the phase problem in crystallography as proposed by Hoppe [1] . It was first demonstrated at optical wavelengths [2], but its scientific impact is expected to be largest at X-ray wavelengths, especially after commissioning high brightness coherent X-ray sources. In ptychography the real-space image of an object is reconstructed from a series of far-field diffraction patterns where each pattern is recorded after either translating the object or the coherent illumination beam.
Diffraction imaging is a widely used concept in lens-less imaging. The key challenge is to reconstruct the phase of diffracted waves, and several solutions to this so-called phase problem have been published. One of the most robust techniques is ptychography. Its concept is related to the solution of the phase problem in crystallography as proposed by Hoppe [1] . It was first demonstrated at optical wavelengths [2] , but its scientific impact is expected to be largest at X-ray wavelengths, especially after commissioning high brightness coherent X-ray sources. In ptychography the real-space image of an object is reconstructed from a series of far-field diffraction patterns where each pattern is recorded after either translating the object or the coherent illumination beam.
Our efforts aim at extending ptychography to the time domain [3] and in the future also to the reconstruction of spatiotemporal objects, i.e. one-, two-, or three-dimensional objects whose structure varies with time. We first demonstrate the extension of the basic ptychography scheme to time domain with the goal to facilitate the reconstruction of ultrafast temporal objects. Here, a probe pulse is translated across a temporal object and for each time delay a spectrum is recorded. The temporal object, which may vary orders of magnitudes faster than the duration of the probe pulse, is then reconstructed from the spectra using standard ptychographic reconstruction algorithms. I will show ptychographic reconstruction of different time domain objects, ranging from ultrafast laser pulses [4] , complex supercontinua, attosecond XUV pulses to X-ray free electron laser pulses. Further, the redundant information content in ptychography can be used to not only reconstruct the temporal object but also the probe pulse. Finally, I will discuss differences between space and time domain ptychography and highlight time-domain modalities that cannot be realized in space domain ptychography.
